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Abstract — To investigate the growth effect of branched oligosaccharides on the principal intestinal
microorganisms, Bifidobacterium, Lactobacillus, Clostridium, Escherichia, Eubacterium, Enterococcus,
Staphylococcus and Bacteroides were cultivated on a medium containing branched oligosaccharides
and panose. B. adolescentis, B. logum and L. acidophilus grew effectively on the medium containing
panose, while C. perfrigens, C. parapulrificum, Bac. fragilis and S. aureus did not. The content
of panose decreased greatly in the culture broth of branched oligosaccharides of B. adolesceniis,
but it remained in the culture of C. perfringens. The results indicated that panose was consumed
effectively by B. adolescentis, but not utilized by C. perfringens. B. adolescentis still grew on the
panose remained in the broth of mixed cultivation of B. adolescentis and C. perfringens. Therefore,
panose and branched oligosaccharides seem to promote selectively the growth of B. adolescentis

in the human intestine.
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N-acetylglucosamine, peptide, pantetheine $5-(6)
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finose(8), fructo-oligosaccharide(9), galacto-oligosa-
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2}y B dFE panose(O-a-D-glucopyranosyl-
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B oodqto]| ARS-E d o= tHEA Q] A FedoR
Bifidobacterium adolescentis KCTC 3216, Bifidobac-
terium logum IV-27, Lactobacillus acidophilus KCTC
31515 #Hall, w2 feAEeE odeal
Clostridium perfringens ATCC 13124, Clostridium
paraputrificum ATCC 25780, Clostridium butyricum
ATCC 19398, Escherichia coli ATCC 11775, Staphy-
lococcus aureus ATCC 126002} Enterococcus faecalis
ATCC 19433& AdAstsdch =3 AW FHop vAd
59l Bacteroides fragilis ATCC 252852} Eubacterium
limosum ATCC 12600k, At-&dF= Adstgdc)

HHX] 3 A2f

= A vlAE2] Alul k2 EG AlHul ] (Eiken,
Tokyo) ol 4 2F 370 ¥ujc} At A}-8-3}7] nup=
Hel| 52 ZAZAAHA] ARESe) & o] 8 74
A 2+ HE Y PYFE 748 vz & AFE-3hsd =
I FA& yeast extract 10g, proteose peptone No. 3
bg, tryptone 5g, L-cysteine-HCI-H,O 0.5g, salt solu-
tion 40 m{(CaCl, 0.2g, NaHCO; 10g, MgS0O, 0.2g,
NaCl 2g, K.HPO, 1g, D.W. 1000 m{), D.W. 960 m/
(pH7.5) et} & A9 EG 33 #)2} BS Bifido-
bacterium A1=-& wiz|(Table 1)& Ap&-5lo] E3}ul
o8 o] 7 #FE AE3lgdcl Panose Sigmail
A F= ARSI panose”’ °F 20% $HHtE ER
€8] a1%3(composition ; glucose 18.0%, maltose 28.0
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Table 1. Composition of BS Bifidobacterium selective
agar m&dium

Component Amount (g/l)

Lab-lemco powder (Oxoid) 2.4

Proteose peptone No.3 10.0

Tryptone 5.0

Bacto-soytone 3.0

Yeast extract 5.0

Liver extract 150 m/

Glucose 10.0

Soluble starch 0.5

Tween 80 1.0

L-Cysteine- HC1- H,O (.5

Sodium propionate 15.0

Agar 15.0

*Solution A 10 m/

**Solution B 5 mi

***BS adding solution 10 m{

D.W. 1000 m{

pH 7.2

*Solution A **Solution B
KH,PO, 25g MgS0,-7H,0 10g
KyHPO, 25¢ FeSO,-7H:0 0.5¢g
D.W, 250 m/ NaCl 0.5g
MnSQ, 0.337¢g
D.W. 250 mi
***BS adding solution

Paromomycin sulfate (Sigma) 100 mg
Neomycin sulfate (Sigma) 400 mg
LiCl 6g
D.W. 100 m{

%, panose 24.0%, branched tetrose 29.5%, others
0.5%)-2 Bacillus licheniformis amylase(BLA) 45
Ab8-3le] 71 S(11) & W o2 FA)3ley ALE-8l9ith
u) A -2 Difcorl A E-& AF2-3lsiom 7]}l Ak
SwAleE ARSIk
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autoclavedd| 2] EZAA|Z ) o 7)ol 5 mMe] EDTA
2 HFrpsta BLA E4E 50TeA 12~154]7F uvk-$-
AlA Bz 2elpogds wbEn 1%(w/v) BAdE)
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7} anaerobic jar(Oxoid) & AF&-3bedch zalw wiok
o} Zo] panose #EFe HPLCE Ab43)ed B3}
2™ acetonitrile . water(65 . 35 v/v%)% 2nj, RI
detector(Pye-Unicam) ¥ NH,-column(Merck) & A}
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Table 2. Growth of selected species of intestinal bacteria on the PYF of panose (0.5%) and branched oligosacchari-

des (0.5%)

Microorganism Glucose Panose Branched oligo-
saccharides™*
B. adolescentis KTCC3216 + o * + +
B. longum I1V-51 + + + +
L. actdophilus KCTC3151 + + + + + +
Bac. fragilis ATCC 25285 + + — + 4+
E. Itmosum ATCC 8481 + + — + +
C. perfringens ATCC 13214 + + — +
C. paraputrificum ATCC 25780 + + — Aok
C. butyricum ATCC 19398 + + + + + +
E. faecalis ATCC 19433 + + + +
S. aureus ATCC 12600 + + — +
E. coli ATCC 11775 + + — + +

“Composition of branched oligosaccharides: glucose 18.0%, maltose 28.0%, panose 24.0%, branched tetraose 29.5%,

others 0.5%
**PG=

OD for tested sugar —OD without the sugar

QD for glucose— QD without the sugar

X100

++=DG275, + =50<DG<75, + =25<DG<50, — =DG<25, DG: degree of growth, OD: optical density at 600

nm (Maximum values of optical density during 2 day-cultivation were taken as OD)

***not tested
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Fig. 1. Growth curve of Bifidobacterium adolescentis on
the modified PYF medium containing branched oligosa-
ccharides or glucose as a carbon source.
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Fig. 2. Growth curve of Bifidobacterium adolescentis on
the modified PYF medium containing panose or glucose
as a carbon source.
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Fig. 3. Growth curve of Clostridium paraputrificam
ATCC 25780 on the modified PYF medium containing
panose or gluocse as a carbon source.
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Fig. 4. Growth curve of Clostridium perfringens on the
modified PYF medium containing panose or glucose
as a carbon source.
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Table 3. Viable number of B. adolescentis by mixed cul-
ture with B. fragilis, C. paraputrificum and C. perfringens
on EG and BS selective medium (/m/)

Culture time (hr)

0 24 48

Culture type

1.9x 107 1.9X10° 1.5X 10
1.9X 107 6.3X10% 1.1X10W
1.9X 107 9.6X 108 3.4x10W0

B. adolescentis only
B. adolescentis-Bac. fragilis

B. adolescentis-
C. paraputrificum

B. adolescentis-C. perfringens| 1.9X10" 65X 10" 1.0X10"

Culture medium: PYF of branched oligosaccharides
(0.5%)

(13)o] X|Ad3tA| o] Fx|3 glom ojelr] EFful
oFS E3l A B adolescentisol] &3+ x| 2-eliy
E3hge] o o] S UolR uR} K-2]-2-e) 1 (24%
panose, 30% branched tetraose, 18% glucose, 28%
maltose)-& W0 g AL83le] B adolescentise} C.
perfringens, C. paraputrificum, Bac. fragilis= 7}y7+
4 wjoksach

Table 32 B. adolescentis®} Bac. fragilis, C. para-
putrificum, C. perfringens®] T3] Z} 2| 7hd 9]
B. adolescentis®) M55 &A% Aitolc}. B. adole-
scentis®} stationary phaseel| o] E3= A|7lo] oF 244]
7re 2 w23t C. paraputrificum ?} Bac. fragilis®) 24
APZE B eke] F47)F 9.6 X105 6.3X10%Q1 E gy
okel AL = B adolescentis®) THEvlok 2] 3+ 1.9
X10°¢} wls] 2 of 72+ FE Alolo] Tt Seo
A8 F-& odokgle] gt AAo] wl=gt gl A
° 7 Rz} a2} stationary phaseo] o]E+=
AlZke] 12417k 2 AJ-Ro] wE C perfringens 2} o]
Eghuloke] A= 24407k vk F AFFIE 65X 107
o8 g} &3 vt} o oA % |ag phase 5
S o 7 lsich ol B adoiesce?ztz'sﬂ uj) &
2423 7bA] 28] Apebr] g Ao g A v uleA
AF T2 dokdd A AAe gﬁh’} Ao E H
o), Zefv} wiokelef panose 52 C perfringens7}
o| §-3}=] E-eh= Pt ol & W B adolescen-
tiscs ©]F o|&sted W[ 9SS o U}
(Fig. 58} Table 3). =& Fig. 59 %] B. adolescentis+=
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Fig. 5. Consumption pattern of panose in branched oli-
gosacchandes during single and mixed cultures of Bifi-

dibacterium adolescentis and Clostridium perfringens on
the modified PYF medium.
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PYF 714-& wiAjol A A 8 Ala<l Bifidobac-
terium, Lactobacillus, Clostridium, Escherichia, Euba-
cterium, Enterococcus, Staphylococcus, Bacteroides2]
8-S FAMStch. B, adolescentis, B. bifidum, L.
acidophilus 5 panose W Z|ollA] lag phase”} 7}
Holgl o} ABR-o] 4332 Atz C perfringens,
C. parapuirificum, Bac. fragilis, S. aureus =& =}
2tA] Z3c). Panose -3 @R A LE|aw
i3S vt e R 3t B adolescentis®} C. perfri-
ngensS E3hl okt C perfringens?} B o)AF =}
22| Bl Aeol A% B. adolescentis= panoseZ
o]-§-3ted MH3ar LS Lotk vl F ook
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dHes o]8 7 2U5S U
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